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(57) ABSTRACT 

A color-developing agent of the formula (1-1): 

formula (1-1) 
X 

>414 N/ >—N—N—Z \O H 

Wherein X represents a hydrogen atom or a substituent; 
and 

Z represents a carbamoyl; acyl; alkoxycarbonyl; or ary 
loXycarbonyl group. An aZo dye of the formula (2-1): 

formula (2-1) 
R1 

/>—N 
N >—N=N—A \O 

Wherein R1 represents a hydrogen atom or a 
substituent; and A represents a group of atoms nec 
essary to form the azo dye by the compound of 
formula (2-1). A silver halide photographic light 
sensitive material containing any of the color 
developing agent and the azo dye in at least one 
photographic constitutional layer. 

14 Claims, 1 Drawing Sheet 



Jan. 24, 2006 US 6,989,439 B2 U.S. Patent 



US 6,989,439 B2 
1 

COLOR DEVELOPING AGENT, AZO DYE, 
SILVER HALIDE PHOTOGRAPHIC 
LIGHT-SENSITIVE MATERIAL, AND 

IMAGE-FORMING METHOD 

This application is a divisional of application Ser. No. 
09/911,727, ?led on Jul. 25, 2001, noW U.S. Pat. No. 
6,555,691, the entire contents of Which are hereby incorpo 
rated by reference and for Which priority is claimed under 35 
USC. §120; and this application claims priority of Appli 
cation Nos. 2000-224547, 2000-224563 and 2001-040774 
?led in Japan on Jul. 25, 2000, Jul. 25, 2000 and Feb. 16, 
2001, respectively, under 35 USC §119. 

FIELD OF THE INVENTION 

The present invention relates to a novel color-developing 
agent, and a silver halide photographic light-sensitive mate 
rial and image-forming method using the color-developing 
agent. More speci?cally, the present invention relates to a 
silver halide photographic light-sensitive material and 
image-forming method good in color-forming property at 
the time of development. 

Further, the present invention relates to a novel 1,2,4 
oXadiaZolyl aZo dye, Which exhibits excellent absorption 
characteristics, and Which is high in fastness to light, heat, 
humidity, air, chemicals and the like. 

Further, the present invention relates to a silver halide 
color light-sensitive material containing an image-forming 
compound containing the novel 1,2,4-oXadiaZolyl aZo dye or 
a precursor thereof. 

BACKGROUND OF THE INVENTION 

In a color photographic light-sensitive material, When the 
light-sensitive material is eXposed to light and thereafter 
subjected to color-development, the resultant oXidiZed 
color-developing agent reacts With a coupler, to form a dye 
image. 

The color-development is attained, for example, by dip 
ping an eXposed light-sensitive material in an aqueous 
alkaline solution (a developing solution) in Which a color 
developing agent is dissolved. HoWever, this technique have 
many problems, for eXample, a problem that the developing 
solution tends to be deteriorated With the lapse of time and 
problems concerning treatments of developing solution 
Wastes. 

As one measure to solve above problems, a method 
Wherein an aromatic primary amine developing agent or its 
precursor is built in the hydrophilic colloid layer of a 
light-sensitive material is proposed. Further, a method 
Wherein a sulfonylhydraZine-type developing agent is built 
in the hydrophilic colloid layer of a light-sensitive material 
is proposed. EXamples of these include methods described, 
for example, in US. Pat. No. 803 783, JP-B-58-14671 
(“JP-B” means examined Japanese patent publication), 
European Patent Nos. 545 491(A1) and 565 165(A1). 

HoWever, even these methods cannot attain satisfactory 
color formation When color-developed; and there is the 
problem of storage stability of the light-sensitive material. 

In the ?elds of silver halide photographic light-sensitive 
materials, a so-called color diffusion transfer method in 
Which a diffusible dye is formed imageWise on a light 
sensitive material and the image is transferred and ?Xed to 
an image-receiving material, to form a color image, is a 
knoWn technique, and many proposals concerned this have 
been made. In these methods, a compound (a preformed 
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2 
dye) obtained by causing an image-forming dye, Which is 
beforehand colored to have nondiffusibility (the compound 
Will be referred to as a colorant hereinafter), is generally 
used. Therefore, When the colorant is added to the same 
layer containing a silver halide emulsion, an undesired drop 
in the sensitivity to eXposure is caused, because of a ?lter 
effect of the dye moiety. In order to improve these 
draWbacks, a so-called coupling system is proposed in US. 
Pat. No. 4469773 and JP-B-63-36487 in Which system a dye 
is formed by a coupling reaction betWeen an oXidiZed 
product of a developing agent, Which is produced as a 
function of the developing of silver halide, and a coupler. 
HoWever, the color-developing agent described therein has 
a dif?culty in the compatibility of the storage stability and 
the activity of the coupling reaction and a dif?culty in 
modifying both the color-developing agent and the coupler 
to those having resistance to diffusion. 

Novel color-developing agents are proposed in JP-A-09 
152702 (“JP-A” means uneXamined published Japanese 
patent application) and JP-A-09-152705. In these methods, 
hoWever, sufficient color-forming property is not obtained 
yet. Also, Whether or not there are problems concerning the 
hue and color image stability of a dye to be formed. 

Hitherto, color diffusion transfer photography, using an 
aZo dye image-forming compound that can supply an aZo 
dye having a diffusibility different from the image-forming 
compound itself, as a result of development under a basic 
condition, has been Widely knoWn. For example, image 
forming compounds that release a yelloW dye are described 
in JP-A-52-7727 and JP-A-54-79031, and US. Pat. No. 
4,473,672. Also, image-forming compounds that release a 
magenta dye are described, for eXample, in JP-A-49-114424, 
JP-A-4-331954, and US. Pat. No. 3,932,380 

HoWever, these yelloW and magenta dye image-forming 
compounds have insuf?cient spectral characteristics of the 
resultant dye resulting in problems in color reproducibility, 
or they have loW fastness to light, heat, air, chemicals, and 
the like. Thus, yelloW or magenta dye image-forming com 
pounds satisfying all performance requirements have not yet 
been found, and further improvement has been desired. 

SUMMARY OF THE INVENTION 

The present invention is a color-developing agent repre 
sented by the folloWing formula (1-1): 

formula (1-1) 
X 

>iN N/ >—N—N—Z \O H 

Wherein X represents a hydrogen atom or a substituent, 
and Z represents a carbamoyl, acyl, alkoXycarbonyl, or 
aryloXycarbonyl group. 

Further the present invention is a silver halide photo 
graphic light-sensitive material, Which contains at least one 
color-developing agent represented by the formula (1-1) on 
a support. 

Further, the present invention is an image-forming 
method, Which comprises the step of subjecting the silver 
halide photographic light-sensitive material to heat 
development. 

Further, the present invention is an image-forming 
method, Which comprises the step of subjecting the silver 
halide photographic light-sensitive material to development, 
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under generation of an alkali by a slightly soluble metal salt 
and a compleXing agent of the metal salt. 

Further, the present invention is an image-forming 
method, Which comprises the step of subjecting the silver 
halide photographic light-sensitive material to development 
by developing an alkaline processing solution. 

Further, the present invention is an aZo dye represented by 
the folloWing formula (2-1): 

formula (2- 1) 
R1 

/)—N 
N >—N=N—A \O 

Wherein R1 represents a hydrogen atom or a substituent, 
and A represents a group of atoms necessary for formation 
of the azo dye by the compound of the formula (2-1). 

Further, the present invention is a silver halide photo 
graphic light-sensitive material, Which contains the azo dye 
represented by the formula (2-1). 

Further, the present invention is a silver halide color 
photographic light-sensitive material, Which contains at least 
one dye-forming compound represented by the folloWing 
formula (2-5) on a support: 

(Dye) q-X1—Y formula (2-5) 

Wherein Dye represents an aZo dye represented by the 
formula (2-1) or azo dye precursor thereof, X1 represents a 
single bond or a connecting group Which is cleaved in 
correspondence to or in inverse correspondence to 
development, Y represents a group Which has a nature of 
generating a difference in diffusibility of the dye component 
in correspondence to or in inverse correspondence to reac 
tion of a light-sensitive silver salt having a latent image 
imageWise, Dye is bonded to X1 at a position or positions of 
at least one of R1 and Ain the formula (2-1), q is 1 or 2, and 
When q is 2, Dye’s may be the same or different. 

Other and further features and advantages of the invention 
Will appear more fully from the folloWing description, taken 
in connection With the accompanying draWing. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a graph shoWing absorbances of the exempli?ed 
dye (DYE-7) according to the present invention and the dye 
for comparison (D-1) in N,N-dimethylformamide. 

DETAILED DESCRIPTION OF THE 
INVENTION 

According to the present invention there is provided the 
folloWing means. 
(1) A color-developing agent, represented by the folloWing 

formula (1-1): 

formula (1-1) 
X 

>iN N/ >—N—N——Z \O H 

Wherein X represents a hydrogen atom or a substituent, 
and Z represents a carbamoyl, acyl, alkoXycarbonyl, or 
aryloXycarbonyl group. 

(2) The color-developing agent according to item (1), 
Wherein X in the formula (1-1) is a substituent having at 
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4 
least one selected from the group consisting of —COOH, 

—NHSOZR, —SOZNHR, —SOZNHCOR, 
—CONHSOZR, —NHCONHSOZR, —SOZNHCONRR, 
—OH and —SH, in Which R represents an alkyl, aryl or 
aromatic heterocyclic group Which may be substituted, 
and R’s may be the same or different from each other and 
may bond together to form a ring. 

(3) The color-developing agent according to item (1), 
Wherein Z in the formula (1-1) is a carbamoyl group, in 
Which the nitrogen atom on the carbamoyl group has at 
least one hydrogen atom. 

(4) A silver halide photographic light-sensitive material, 
containing at least one color-developing agent represented 
by the formula (1-1) on a support. 

(5) An image-forming method, comprising the step of sub 
jecting the silver halide photographic light-sensitive 
material according to item (4) to heat-development. 

(6) An image-forming method, comprising the step of sub 
jecting the silver halide photographic light-sensitive 
material according to item (4) to development under 
generation of an alkali by a metal salt that is hardly 
soluble in Water and a compleXing agent for the metal salt. 

(7) An image-forming method, comprising the step of sub 
jecting the silver halide photographic light-sensitive 
material according to item (4) to development by devel 
oping an alkaline processing solution. 
(Hereinafter, the color-developing agents described in the 

above (1) to (3), the silver halide photographic light 
sensitive material described in the above (4), and the image 
forming method described in the above (5) to (7) are 
collectively referred to as the ?rst embodiment of the present 

invention.) 
(8) An aZo dye, represented by the folloWing formula (2-1): 

formula (2-1) 
R1 

/>—N 
N >—N=N—A \O 

Wherein R1 represents a hydrogen atom or a substituent, 
andArepresents a group of atoms necessary to form the 
azo dye by the compound of the formula (2-1). 

(9) The aZo dye according to item (8), Wherein A in the 
formula (2-1) is a group represented by the folloWing 
formula (2-2): 

formula (2-2) 
OH 

Wherein R2, R3, R4 and R5 each represents a hydrogen 
atom or a substituent, and R2 and R3 and/or R4 and R5 
may bond together to form a ring, and * represents a 
position Which is bonded to the am moiety in the 
formula (2-1). 

(10) The aZo dye according to item (8), Wherein A in the 
formula (2-1) is a group represented by the folloWing 
formula (2-3): 
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formula (2-3) 

m 2% 
V 

wherein CO. represents a carbon atom, EWG represents a 
cyano, carbamoyl or alkoxycarbonyl group, M repre 
sents a group of atoms necessary to form together With 
the CO. a 5- or 6-memebered aromatic heteroring, and 
* represents a position Which is bonded to the am 
moiety in the formula (2-1). 

(11) The aZo dye according to item (8), Wherein A in the 
formula (2-1) is a group represented by the following 
formula (2-4): 

formula (2-4) 
R6 

/ \ 

1,) 
wherein R6 represents a hydrogen atom or a substituent, 
CB represents a group of atoms necessary to form 
together With the N—C—NH a 5- or 6-memebered 
aromatic heteroring, and * represents a position Which 
is bonded to the am moiety in the formula (2-1). 

(12) A silver halide photographic light-sensitive material, 
containing the azo dye represented by the formula (2-1) in 

item (13) A silver halide color photographic light-sensitive 
material, containing at least one dye-forming compound 
represented by the folloWing formula (2-5) on a support: 

N 

(Dye)q-X1—Y formula (2-5) 

Wherein Dye represents the azo dye represented by the 
formula (2-1) in item (8) or azo dye precursor thereof, X1 
represents a single bond or a connecting group Which is 
cleaved in correspondence to or in inverse correspondence 
to development, Y represents a group Which has a nature of 
generating a difference in diffusibility of the dye component 
in correspondence to or in inverse correspondence to reac 
tion of a light-sensitive silver salt having a latent image 
imageWise, Dye is bonded to X1 at a position or positions of 
at least one of R1 and A in the formula (2-1) in item (8), q 
is 1 or 2, and When q is 2, Dye’s may be the same or 
different. 

(Hereinafter, the azo dyes described in the above (8) to 
(11), the silver halide photographic light-sensitive material 
described in the above (12), and the silver halide color 
photographic light-sensitive material described in the above 
(13) are collectively referred to as the second embodiment of 
the present invention.) 

Herein, the present invention means to include both the 
?rst embodiment and the second embodiment, unless oth 
erWise speci?ed. 

In the present invention, the color-developing agent rep 
resented by the formula (1-1) is preferable as a raW material 
to obtain the azo dye represented by the formula (2-1). 

Further, an example of an aZo dye preferable in the 
present invention include the azo dye represented by the 
formula (2-1) obtainable by coupling reaction of an oxida 
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6 
tion product of the color-developing agent represented by 
the formula (1-1) With a coupler. 
The folloWing Will describe the compound represented by 

the formula (1-1) and used in the present invention in detail. 
Examples of the substituent represented by X in the 

formula (1-1) include halogen atoms, alkyl (including 
cycloalkyl and bicycloalkyl), alkenyl (including cycloalk 
enyl and bicycloalkenyl), alkynyl, aryl, heterocyclic, cyano, 
hydroxyl, nitro, carboxyl, alkoxy, aryloxy, silyloxy, hetero 
cylic oxy, acyloxy, carbamoyloxy, alkoxycarbonyloxy, 
aryloxycarbonyloxy, amino (including anilino), acylamino, 
aminocarbonylamino, alkoxycarbonylamino, 
aryloxycarbonylamino, sulfamonylamino, alkyl- and aryl 
sulfonylamino, mercapto, alkylthio, arylthio, heterocyclic 
thio, sulfamoyl, sulfo, alky- and aryl-sul?nyl, alkyl- and 
aryl-sulfonyl, acyl, aryloxycarbonyl, alkoxycarbonyl, 
carbamoyl, arylaZo, heterocyclic aZo, imido, phosphino, 
phosphinyl, phosphinyloxy, phosphinylamino, and silyl 
groups. 
More speci?cally, examples of the substituent represented 

by X include halogen atoms (such as ?uorine, chlorine, 
bromine and iodine atoms), noncyclic alkyl (preferably, 
alkyl having 1-30 carbon atoms, such as methyl, ethyl, 
n-propyl, isopropyl, t-butyl, n-octyl, eicosyl, 2-chloroethyl, 
2-cyanoethyl, and 2-ethylhexyl), cycloalklyl (preferably, 
substituted or unsubstituted cycloalkyl having 3—30 carbon 
atoms, such as cyclohexyl, cyclopentyl, and 4-n 
dodecylcyclohexyl), bicycloalkyl groups (preferably, substi 
tuted or unsubstituted bicycloalkyl having 5—30 carbon 
atoms, that is, monovalent groups obtained by removing one 
hydrogen atom from bicycloalkane having 5—30 carbon 
atoms, such as bicyclo[1,2,2]heptane-2-yl, and bicyclo[2,2, 
2]octane-3-yl), and tircyclo structure and higher structures, 
Which have a larger number of rings. An alkyl group in 
substituents that Will be described beloW (for example, alkyl 
in alkylthio) represents an alkyl group Within the scope of 
such a concept. 

Examples of the substituent represented by X further 
include noncyclic alkenyl (preferably, substituted or unsub 
stituted alkenyl having 2—30 carbon atoms, such as vinyl, 
allyl, prenyl, geranyl and oleyl), cycloalkenyl (preferably, 
substituted or unsubstituted cycloalkenyl having 3—30 car 
bon atoms, that is, monovalent groups obtained by removing 
one hydrogen atom from cycloalkene having 3—30 carbon 
atoms, such as 2-cyclopentene-1-yl, and 2-cyclohexene-1 
yl), bicycloalkenyl (substituted or unsubstituted 
bicycloalkenyl, preferably substituted or unsubstituted bicy 
cloalkenyl having 5—30 carbon atoms, that is, monovalent 
groups obtained by removing one hydrogen atom from 
bicycloalkene having one double bond, such as bicyclo[2, 
2,1]hept-2-ene-1-yl, and bicyclo[2,2,2]oct-2-ene-4-yl), 
alkynyl (preferably, substituted or unsubstituted alkynyl 
having 2—30 carbon atoms, such as ethynyl, propargyl, and 
trimethylsilylethynyl), aryl (preferably, substituted or 
unsubstituted aryl having 6—30 carbon atoms, such as 
phenyl, p-tolyl, naphthyl, m-chlorophenyl, and 
o-hexadecanoylaminophenyl), heterocyclic (preferably, 
monovalent groups obtained by removing one hydrogen 
atom from 5- or 6-membered and substituted or unsubsti 
tuted and aromatic or non-aromatic heterocyclic 
compounds, and more preferably 5- or 6-membered and 
aromatic heterocyclic groups having 3—30 carbon atoms, 
such as 2-furyl, 2-thienyl, 2-pyrimidinyl, 2-benZothiaZolyl), 
cyano, hydroxyl, nitro, carboxyl, alkoxy (preferably, substi 
tuted or unsubstituted alkoxy having 1—30 carbon atoms, 
such as methoxy, ethoxy, isopropoxy, t-butoxy, n-octyloxy, 
2-methoxyethoxy), aryloxy (preferably, substituted or 
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unsubstituted aryloXy having 6—30 carbon atoms, such as 
phenoXy, 2-ethylphenoXy, 4-t-butylphenoXy, and 
3-nitrophenoXy, 2-tetradecanoylaminophenoXy), silyloXy 
(preferably, silyloXy having 3—20 carbon atoms, such as 
trimethylsilyloXy, and t-butyldimethylsilyloXy), heterocy 
clic oXy (preferably, substituted or unsubstituted heterocy 
clic oXy having 2—30 carbon atoms, such as 
1-phenyltetraZole-5 -oXy, and 2-tetrahydropyranyloXy), acy 
loXy (preferably, formyloXy, substituted or unsubstituted 
alkylcarbonyloXy having 2—30 carbon atoms, and substi 
tuted or unsubstituted arylcarbonyloXy having 6—30 carbon 
atoms, such as formyloXy, acetyloXy, pivaloyloXy, 
stearoyloXy, benZoyloXy, and 
p-methoXyphenylcarbonyloXy), carbamoyloXy (preferably, 
substituted or unsubstituted carbamoyloXy having 1—30 car 
bon atoms, such as N,N-dimethylcarbamoyloXy, N,N 
diethylcarbamoyloXy, morpholinocarbonyloXy, N,N-di-n 
octylaminocarbonyloXy, N-n-octylcarbamoyloXy) , 
alkoXycarbonyloXy (preferably, substituted or unsubstituted 
alkoXycarbonyloXy having 2—30 carbon atoms, such as 
methoXycarbonyloXy, ethoXycarbonyloXy, 
t-butoXycarbonyloXy, and n-octylcarbonyloXy), aryloXycar 
bonyloXy (preferably, substituted or unsubstituted aryloXy 
carbonyloXy having 7—30 carbon atoms, such as 
phenoXycarbonyloXy, p-methoXyphenoXycarbonyloXy, and 
p-n-heXadecyloXyphenoXycarbonyloXy), amino (preferably, 
amino, substituted or unsubstituted alkylamino having 1—30 
carbon atoms, and substituted or unsubstituted anilino hav 
ing 6—30 carbon atoms, such as amino, methylamino, 
dimethylamino , anilino , N-methyl-anilino, and 
diphenylamino), acylamino (preferably, formylamino, sub 
stituted or unsubstituted alkylcarbonylamino having 1—30 
carbon atoms, and substituted or unsubstituted arylcarbony 
lamino having 6—30 carbon atoms, such as formylamino, 
acetylamino, pyvaroylamino, lauroylamino, benZoylamino, 
3,4,5-tri-n-octyloXyphenylcarbonylamino), aminocarbony 
lamino (preferably, substituted or unsubstituted aminocar 
bonylamino having 1—30 carbon atoms, such as 
carbamoylamino, N,N-dimethylaminocarbonylamino, N,N 
diethylaminocarbonylamino, and 
morpholinocarbonylamino) , alkoXycarbonylamino 
(preferably, substituted or unsubstituted alkoXycarbony 
lamino having 2—30 carbon atoms, such as 
methoXycarbonylamino, ethoXycarbonylamino, 
t-butoXycarbonylamino, n-octadecyloXycarbonylamino, 
N-methyl-methoXycarbonylamino), aryloXycarbonylamino 
(preferably, substituted or unsubstituted aryloXycarbony 
lamino having 7—30 carbon atoms, such as 
phenoXycarbonylamino, p-chlorophenoXycarbonylamino, 
m-n-octyloXyphenoXycarbonylamino), sulfamoylamino 
(preferably, substituted or unsubstituted sulfamoylamino 
having 0—30 carbon atoms, such as sulfamoylamino, N,N 
dimethylaminosulfonylamino, and N-n 
octylaminosulfonylamino), alkyl- and aryl-sulfonylamino 
(preferably, substituted or unsubstituted alkylsulfonylamino 
having 1—30 carbon atoms, and substituted or unsubstituted 
arylsulfonylamino having 6—30 carbon atoms, such as 
methylsulfonylamino, butylsulfonylamino, 
phenylsulfonylamino, 2,3,5-trichlorophenylsulfonylamino, 
and p-methylphenylsulfonylamino), mercapto, alkylthio 
(preferably, substituted or unsubstituted alkylthio having 
1—30 carbon atoms, such as methylthio , ethylthio , 
n-heXadecylthio), arylthio (preferably, substituted or unsub 
stituted arylthio having 6—30 carbon atoms, such as 
phenylthio, and p-chlorophenylthio, m-methoXyphenylthio), 
heterocyclic thio (preferably, substituted or unsubstituted 
heterocyclic thio having 2—30 carbon atoms, such as 
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8 
2-benZothiaZolylthio, and 1-phenyltetraZole—5-ylthio), sulfa 
moyl (preferably, substituted or unsubstituted sulfamoyl 
having 0—30 carbon atoms, such as N-ethylsulfamoyl, N-(3 
dodecyloXypropyl)sulfamoyl, N,N-dimethylsulfamoyl, 
N-acetylstilfamoyl, N-benZoylsulfamoyl, and N-(N‘ 
phenylcarbamoyl)sulfamoyl), sulfo, alkyl- and aryl-sul?nyl 
(preferably, substituted or unsubstituted alkylsul?nyl having 
1—30 carbon atoms, and substituted or unsubstituted aryl 
sul?nyl having 6—30 carbon atoms, such as methylsul?nyl, 
ethylsul?nyl, phenylsul?nyl, and p-methylphenylsul?nyl), 
alkyl- and aryl-sulfonyl (preferably, substituted or unsubsti 
tuted alkylsulfonyl having 1—30 carbon atoms, and substi 
tuted or unsubstituted arylsulfonyl having 6—30 carbon 
atoms, such as methylsulfonyl, ethylsulfonyl, 
phenylsulfonyl, and p-methylphenylsulfonyl), acyl 
(preferably, formyl, substituted or unsubstituted alkylcarbo 
nyl having 2—30 carbon atoms, and substituted or unsubsti 
tuted arylcarbonyl having 7—30 carbon atoms, such as 
acetyl, pivaloyl, 2-chloroacetyl, stearoyl, benZoyl, p-n 
octyloXyphenylcarbonyl), aryloXycarbonyl (preferably, sub 
stituted or unsubstituted aryloXycarbonyl having 7—30 car 
bon atoms, such as phenoXycarbonyl, 
o-chlorophenoXycarbonyl, m-nitrophenoXycarbonyl, and 
p-t-butylphenoXycarbonyl), alkoXycarbonyl (preferably, 
substituted or unsubstituted alkoXycarbonyl having 2—30 
carbon atoms, such as methoXycarbonyl, ethoXycarbonyl, 
t-butoXycarbonyl, and n-octadecylcarbonyl), carbamoyl 
(preferably, substituted or unsubstituted carbamoyl having 
1—30 carbon atoms, such as carbamoyl, N-methylcarbamoyl, 
N,N-dimethylcarbamoyl, N,N-di-n-octylcarbamoyl, and 
N-(methylsulfonyl)carbamoyl), arylaZo and heterocyclic 
aZo (preferably, substituted or unsubstituted arylaZo having 
6—30 carbon atoms, and substituted or unsubstituted hetero 
cyclic aZo having 3—30 carbon atoms, such as phenylaZo, 
p-chlorophenylaZo, S-ethylthio-l,3,4-thiadiaZole-2-ylaZo), 
imido (preferably, N-succimido, and N-phthalimido), phos 
phino (preferably, substituted or unsubstituted phosphino 
having 2—30 carbon atoms, such as dimethylphosphino, 
diphenylphosphino, and methylphenoXyphosphino), phos 
phinyl (preferably, substituted or unsubstituted phosphinyl 
having 2—30 carbon atoms, such as phosphinyl, 
dioctyloXyphosphinyl, and diethoXyphosphinyl), phosphi 
nyloXy (preferably, substituted or unsubstituted phosphiny 
loXy having 2—30 carbon atoms, such as 
diphenoXyphospinyloXy, dioctyloXyphosphinyloXy), phos 
phinylamino (preferably, substituted or unsubstituted phos 
phinylamino having 2—30 carbon atoms, such as 
dimethoXyphosphyinylamino, and 
dimethylaminophosphinylamino), silyl groups(preferably, 
substituted or unsubstituted silyl having 3—30 carbon atoms, 
such as trimethylsilyl, t-butyldimethylsilyl, and 
phenyldimethylsilyl). 

Groups having one or more hydrogen atoms, among the 
above-mentioned functional groups, may be removed the 
hydrogen atom(s) and may be further substituted With the 
above-mentioned group(s). Examples of such a functional 
group include alkylcarbonylaminosulfonyl, 
arylcarbonylaminosulfonyl, alkylsulfonylaminocarbonyl, 
and arylsulfonylaminocarbonyl groups. Speci?c examples 
thereof include methylsulfonylaminocarbonyl, 
p-methylphenylsulfonylaminocarbonyl, 
acetylaminosulfonyl, and benZoylaminosulfonyl. 
Among these groups, preferred are halogen atoms, alkyl, 

aryl, alkylthio, alkylsulfonyl, arylthio, arylsulfonyl, cyano, 
carbamoyl, and sulfamoyl groups. 

Alkyl and aryl groups are more preferred. 
X in the formula (1-1) preferably has at least one sub 

stituent represented by —COOH, —NHSOZR, —SOZNHR, 
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—SOZNHCOR, —CONHSOZR, —NHCONHSOZR, 
—SOZNHCONRR, —OH and —SH. The substituent rep 
resented by X may be any one of these substituents them 
selves. 

R represents an alkyl, aryl or aromatic heterocyclic group 
Which may be substituted, and R’s may be the same or be 
different and may be connected to each other to form a ring. 

Preferred examples of the above-mentioned substituent 

10 
bamoyl group is preferred. A carbamoyl group Wherein its 
nitrogen atom has a hydrogen atom(s) is particularly pre 
ferred. 
As the carbamoyl group, carbamoyl having 1—50 carbon 

atoms is preferred, and carbamoyl having 8—40 carbon 
atoms is more preferred. Speci?c examples thereof include 
N-hexadecylcarbamoyl, N-octadecylcarbamoyl, N-3-(2,4 
tert-pentylphenoxy)propylcarbamoyl, N-(4 
dodecyloxyphenyl)carbamoyl, N-(2-chloro-5 

are —COOH, —NHSO2R> —CONHSO2R> and 10 dodecyloxycarbonylphenyl)carbamoyl, and 
—NHCONHSOZR. More preferred examples thereof are N_naphthylcarbamoyl groups_ 
—NHSO2R and —NHCONHSOZR' Examples of the color-developing agent represented by 
Z represents a carbamoyl, acyl, alkoxycarbonyl, or ary- the formula (1-1) Will be shoWn beloW. HoWever, the scope 

loxycarbonyl group. Examples of these substituents are the of the present invention is not limited to these exempli?ed 
same as described about X. Among theses groups, a car- examples. 

R-1 

H3CS t-C5H11 

N 

N/ >—N g NHCHCHCHO CH t _ 2 2 2 5 11' 

\O H 
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Next, a general method of synthesizing the compound of 
the present invention Will be explained. 

SYNTHETIC EXAMPLE 1 
Synthesis of Exempli?ed Compound (R-22) 

The exempli?ed compound (R-22) Was synthesiZed in the 
following synthetic rate. Other compounds can be synthe 
siZed in the similar manner as above. 

O CH2CH2CH(CH3)CH2CH2CH3 

(T-3) 
NOH 

CN 

NH2 

—> —> 

NHSO2CH3 NHSO2CH3 

(T-4) (T-5) 

CY O 
N — O 

| _. 
NH2 

NHSO2CH3 

/ O 

| />ioH 
N —> 

NHSO2CH3 

(T6) 
0 N / 

I / Cl 
N (T3) . . —> Exemplified compound (R-22) 

NHSO2CH3 
(P7) 

Synthesis of a Compound (T-2) 
Into 500 ml of acetonitrile Was dissolved 152.0 g of a 

compound (T-1), and then 40.5 g of hydroxylamine hydro 
chloride Was added thereto in ?ve separate operations under 
cooling With ice. After the addition, 140 ml of triethylamine 
Was dropWise added thereto in the manner that the internal 

10 

15 

20 

30 

40 

45 

50 

55 

60 

65 

20 
temperature Would be not over 20 C. After the dropWise 
addition, the solution Was subjected to further reaction for 
one hour. The reaction solution Was poured into 2000 ml of 
0.5 N hydrochloric acid, and then precipitated crystal Was 
collected by ?ltration, and Was then Washed With 200 ml of 
Water. Thus, 138.7 g of the compound (T-2) Was obtained as 
White crystal. 
Synthesis of a Compound (T-3) 

Into 350 ml of acetonitrile,and 47.5 ml of triethylamine 
Was dissolved 100.0 g of the compound (T-2), and then 28.1 
ml of methanesulfonyl chloride Was dropWise added thereto 
at room temperature. At this time, the reaction temperature 
rose from 24° C. to 32° C. After the dropWise addition, the 
reaction system Was heated under re?ux for 2 hours. After 
the reaction, the reaction system Was cooled to room tem 
perature and precipitated crystal Was ?ltered. The ?ltrate 
Was concentrated into an approximately half volume under 
reduced pressure. The residue Was dropWise added to 300 ml 
of tetrahydrofuran dispersion solution (not completely 
homogenous) in Which 60.5 g of Water-saturated hydraZine 
Was dispersed, Which Was separately prepared and vigor 
ously stirred. At this time, the reaction temperature rose 
from 23° C. to 35° C. After the reaction, 600 ml of ethyl 
acetate and 850 ml of Water Were added thereto, and then an 
extraction operation Was performed. The organic phase Was 
dried over anhydrous magnesium sulfate and Was then 
concentrated under reduced pressure. The residue Was sub 
jected to silica gel column chromatography, to obtain 87.2 g 
of the compound (T-3) as a colorless oily substance from an 
out?oW of ethyl acetate and n-hexane (1/ 1). 
Synthesis of a Compound (T-5) 

Into 1000 ml of ethanol Was dissolved 196.2 g of a 
compound (T-4), and then 83.4 g of poWder of hydroxy 
lamine hydrochloride Was added thereto at room tempera 
ture. Next, the temperature of the reaction system Was 
raised. While the reaction system Was heated under re?ux, 
246 ml of sodium methoxide (28% methanol solution) Was 
dropWise added thereto over 30 minutes. Thereafter, the 
reaction system Was heated under re?ux for 3 hours. After 
the reaction, the reaction solution Was added to 2500 ml of 
ice Water. Precipitated crystal Was collected by ?ltration, and 
Was then Washed With 300 ml of Water. The collected crystal 
Was Washed With 400 ml of cool isopropyl alcohol, to obtain 
173.5 g of the compound (T-5) as yelloW poWder. 
Synthesis of a Compound (T-6) 

Into 60 ml of N,N-dimethylacetoamide and 8.6 ml of 
pyridine Was dissolved 22.9 g of the compound (T-5), and 
then 16.5 g of phenyl chloroformate Was dropWise added 
thereto at room temperature over 20 minutes. During the 
dropWise addition, the reaction temperature rose from 24° C. 
to 32° C. After the dropWise addition, the temperature Was 
raised to 60° C. and the solution Was subjected to reaction 
for 5 hours at 60° C. After the reaction, the solution Was 
added to a mixed solution of 500 ml of Water and 20 ml of 
conc. hydrochloric acid. Precipitated crystal Was collected 
by ?ltration, and Was then Washed With 300 ml of Water, to 
obtain 14.7 g of the compound (T-6) as pale yelloW crystal. 
The resultant crystal Was crystal containing one molecule 

of N,N-dimethylacetoamide. 
Synthesis of a Compound (T-7) 

7.7 g of the compound (T-6) Was mixed With 45.0 g of 
phosphorus oxychloride, and the mixture Was heated. The 
compound (T-6) Was completely dissolved at about 80° C. 
When the solution Was heated to 100° C., 2.4 ml of pyridine 
Was dropWise added thereto With suf?cient attention. One 
hour Was necessary for the dropWise addition. After the 
dropWise addition, the solution Was subjected to reaction at 
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110° C. for 20 hours. After the reaction, the reaction system 
Was cooled to room temperature, and Was poured into 300 
ml of ice Water. Precipitated crystal Was collected by 
?ltration, and Was then Washed With 50 ml of Water. The 
resultant crystal Was suspended into a mixed solution of 50 
ml of Water and 50 ml of acetonitrile, and the suspension Was 
stirred for 20 minutes. After the stirring, the crystal Was 
collected by ?ltration, and Was then Washed With 20 ml of 
cool acetonitrile, to obtain 4.7 g of the compound (T-7) as 
pale red crystal. 
Synthesis of an Exempli?ed Compound (R-22) 

Into-50 ml of N,N-dimethylacetoamide Was dissolved 4.1 
g of the compound (T-3), and then 6.4 g of the compound 
(T-7) Was added thereto in eight separate operations at room 
temperature. During the addition, the reaction temperature 
rose from 24° C. to 28° C. After the addition, the reaction 
temperature Was raised and then the solution Was subjected 
to further reaction at 60° C. for 6 hours. After the reaction, 
300 ml of ethyl acetate and 350 ml of Water Were poured 
thereto to perform an extraction operation. The organic 
phase Was dried over anhydrous magnesium sulfate, and 
Was-then concentrated under reduced pressure. The residue 
Was subjected to silica gel column chromatography, to 
obtain 5.2 g of the exempli?ed compound (R-22) as color 
less amorphous poWder from an out?oW of ethyl acetate and 
n-hexane (2/3). 

The folloWing Will describe the formula (2-1) in detail. 
The preferable examples of R1 include halogen atoms, 

alkyl (including cycloalkyl and bicycloalkyl), alkenyl 
(including cycloalkenyl and bicycloalkenyl), alkynyl, aryl, 
heterocyclic, cyano, hydroxyl, nitro, carboxyl, alkoxy, 
aryloxy, silyloxy, heterocylic oxy, acyloxy, carbamoyloxy, 
alkoxycarbonyloxy, aryloxycarbonyloxy, amino (including 
anilino), acylamino, aminocarbonylamino, 
alkoxycarbonylamino, aryloxycarbonylamino, 
sulfamonylamino, alkyl- and aryl-sulfonylamino, mercapto, 
alkylthio, arylthio, heterocyclic thio, sulfamoyl, sulfo, alky 
and aryl-sul?nyl, alkyl- and aryl-sulfonyl, acyl, 
aryloxycarbonyl, alkoxycarbonyl, carbamoyl, arylaZo, het 
erocyclic aZo, imido, phosphino, phosphinyl, 
phosphinyloxy, phosphinylamino, and silyl groups. 

More speci?cally, examples of the substituent represented 
by R1 include halogen atoms (such as ?uorine, chlorine, 
bromine and iodine atoms), alkyl (straight-chain, branched 
or cyclic, and substituted or unsubstituted alkyl, preferably 
alkyl having 1—10 carbon atoms, such as methyl, ethyl, 
n-propyl, isopropyl, t-butyl, n-octyl, 2-chloroethyl, 
2-cyanoethyl, and 2-ethylhexyl), and cycloalklyl groups 
(preferably, substituent or nonsubstituent cycloalkyl having 
3—12 carbon atoms, such as cyclohexyl, cyclopentyl, and 
4-n-dodecylcyclohexyl). An alkyl group in a substituent that 
Will be described beloW (for example, alkyl in alkylthio) 
represents the alkyl group Within a scope of such a concept. 

Examples of the substituent represented by R1 further 
include an alkenyl (preferably, substituted or unsubstituted 
alkenyl having 2—10 carbon atoms, such as vinyl, and allyl), 
cycloalkenyl (preferably, substituted or unsubstituted 
cycloalkenyl having 3—12 carbon atoms, that is, monovalent 
groups obtained by removing one hydrogen atom from 
cycloalkene having 3—12 carbon atoms, such as 
2-cyclopentene-1-yl, and 2-cyclohexene-1-yl), alkynyl 
(preferably, substituted or unsubstituted alkynyl having 
2—10 carbon atoms, such as ethynyl, propargyl, and 
trimethylsilylethynyl), aryl (preferably, substituted or 
unsubstituted aryl having 6—18 carbon atoms, such as 
phenyl, p-tolyl, naphthyl, m-chlorophenyl, and 
o-propanoylaminophenyl), heterocyclic (preferably, 
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22 
monovalent groups obtained by removing one hydrogen 
from 5- or 6-membered, substituted or unsubstituted and 
aromatic or non-aromatic heterocyclic compounds, and 
more preferably 5- or 6-membered and aromatic heterocy 
clic groups having 3—18 carbon atoms, such as 2-furyl, 
2-thienyl, 2-pyrimidinyl, 2-benZothiaZolyl), cyano, 
hydroxyl, nitro, carboxyl, alkoxy (preferably, substituted or 
unsubstituted alkoxy having 1—10 carbon atoms, such as 
methoxy, ethoxy, isopropoxy, t-butoxy, n-octyloxy, 
2-methoxyethoxy), aryloxy (preferably, substituted or 
unsubstituted aryloxy having 6—18 carbon atoms, such as 
phenoxy, 2-methylphenoxy, 4-t-butylphenoxy, and 
3-nitrophenoxy, 2-butanoylaminophenoxy), silyloxy 
(preferably, silyloxy having 3—10 carbon atoms, such as 
trimethylsilyloxy, and t-butyldimethylsilyloxy), heterocy 
clic oxy (preferably, substituted or unsubstituted heterocy 
clic oxy having 2—18 carbon atoms, such-as 
1-phenyltetraZole-5-oxy, and 2-tetrahydropyranyloxy), acy 
loxy (preferably, formyloxy, substituted or unsubstituted 
alkylcarbonyloxy having 2—10 carbon atoms, and substi 
tuted or unsubstituted arylcarbonyloxy having 6—18 carbon 
atoms, such as formyloxy, acetyloxy, pivaloyloxy, 
benZoyloxy, and-p-methoxyphenylcarbonyloxy), carbamoy 
loxy (preferably, substituted or unsubstituted carbamoyloxy 
having 1—12 carbon atoms, such as N,N 
dimethylcarbamoyloxy, N,N-diethylcarbamoyloxy, 
morpholinocarbonyloxy, N-n-octylcarbamoyloxy), alkoxy 
carbonyloxy (preferably, substituted or unsubstituted 
alkoxycarbonyloxy having 2—12 carbon atoms, such as 
methoxycarbonyloxy, ethoxycarbonyloxy, 
t-butoxycarbonyloxy, and n-octylcarbonyloxy), aryloxycar 
bonyloxy (preferably, substituted or unsubstituted aryloxy 
carbonyloxy having 7—18 carbon atoms, such as 
phenoxycarbonyloxy, p-methoxyphenoxycarbonyloxy, and 
p-n-propyloxyphenoxycarbonyloxy), amino (preferably, 
amino, substituted or unsubstituted alkylamino having 1—10 
carbon atoms, and substituted or unsubstituted anilino hav 
ing 6—18 carbon atoms, such as amino, methylamino, 
dimethylamino, anilino, N-methyl-anilino, and 
diphenylamino), acylamino (preferably, formylamino, sub 
stituted or unsubstituted alkylcarbonylamino having 1—10 
carbon atoms, and substituted or unsubstituted arylcarbony 
lamino having 6—18 carbon atoms, such as formylamino, 
acetylamino, pyvaroylamino, benZoylamino), aminocarbo 
nylamino (preferably, substituted or unsubstituted aminocar 
bonylamino having 1—12 carbon atoms, such as 
carbamoylamino, N,N-dimethylaminocarbonylamino, N,N 
diethylaminocarbonylamino, and 
morpholinocarbonylamino), alkoxycarbonylamino 
(preferably, substituted or unsubstituted alkoxycarbony 
lamino having 2—12 carbon atoms, such as 
methoxycarbonylamino, ethoxycarbonylamino, 
t-butoxycarbonylamino, n-octyloxycarbonylamino, 
N-methyl-methoxycarbonylamino), aryloxycarbonylamino 
(preferably, substituted or unsubstituted aryloxycarbony 
lamino having 7—18 carbon atoms, such as 
phenoxycarbonylamino, p-chlorophenoxycarbonylamino, 
m-n-octyloxyphenoxycarbonylamino), sulfamoylamino 
(preferably, substituted or unsubstituted sulfamoylamino 
having 0—10 carbon atoms, such as sulfamoylamino, N,N 
dimethylaminosulfonylamino, and N-n 
octylaminosulfonylamino), alkyl- and aryl-sulfonylamino 
(preferably, substituted or unsubstituted alkylsulfonylamino 
having 1—10 carbon atoms, and substituted or unsubstituted 
arylsulfonylamino having 6—18 carbon atoms, such as 
methylsulfonylamino, butylsulfonylamino, 
phenylsulfonylamino, 2,3,5-trichlorophenylsulfonylamino, 
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and p-methylphenylsulfonylamino), mercapto, alkylthio 
(preferably, substituted or unsubstituted alkylthio having 
1—10 carbon atoms, such as methylthio, ethylthio, 
n-hexadecylthio), arylthio (preferably, substituted or unsub 
stituted arylthio having 6—18 carbon atoms, such as 
phenylthio, and p-chlorophenylthio, m-methoxyphenylthio), 
heterocyclic thio (preferably, substituted or unsubstituted 
heterocyclic thio having 2—18 carbon atoms, such as 
2-benZothiaZolylthio, and 1-phenyltetraZole-5-ylthio), sulfa 
monyl (preferably, substituted or unsubstituted sulfamoyl 
having 0—10 carbon atoms, such as N-ethylsulfamoyl, N-(3 
hydroxypropyl)sulfamoyl, N,N-dimethylsulfamoyl, 
N-acetylsulfamoyl, N-benZoylsulfamoyl, and N-(N‘ 
phenylcarbamoyl)sulfamoyl), sulfo, alkyl- and aryl-sul?nyl 
(preferably, substituted or unsubstituted alkylsul?nyl having 
1—10 carbon atoms, and substituted or unsubstituted aryl 
sul?nyl having 6—18 carbon atoms, such as methylsul?nyl, 
ethylsul?nyl, phenylsul?nyl, and p-methylphenylsul?nyl), 
alkyl- and aryl-sulfonyl (preferably, substituted or unsubsti 
tuted alkylsulfonyl having 1—10 carbon atoms, and substi 
tuted or unsubstituted arylsulfonyl having 6—18 carbon 
atoms, such as methylsulfonyl, ethylsulfonyl, 
phenylsulfonyl, and p-methylphenylsulfonyl), acyl 
(preferably, formyl, substituted or unsubstituted alkylcarbo 
nyl having 2—12 carbon atoms, and substituted or unsubsti 
tuted arylcarbonyl having 7—20 carbon atoms, such as 
acetyl, pivaloyl, 2-chloroacetyl, benZoyl, p-n 
propyloxyphenylcarbonyl), aryloxycarbonyl (preferably, 
substituted or unsubstituted aryloxycarbonyl having 7—20 
carbon atoms, such as phenoxycarbonyl, 
o-chlorophenoxycarbonyl, m-nitrophenoxycarbonyl, and 
p-t-butylphenoxycarbonyl), alkoxycarbonyl (preferably, 
substituted or unsubstituted alkoxycarbonyl having 2—10 
carbon atoms, such as methoxycarbonyl, ethoxycarbonyl, 
and t-butoxycarbonyl), carbamoyl (preferably, substituted or 
unsubstituted carbamoyl having 1—20 carbon atoms, such as 
carbamoyl, N-methylcarbamoyl, N,N-dimethylcarbamoyl, 
N,N-di-n-octylcarbamoyl, and N-(methylsulfonyl) 
carbamoyl), arylaZo and heterocyclic aZo (preferably, sub 
stituted or unsubstituted arylaZo having 6—20 carbon atoms, 
and substituted or unsubstituted heterocyclic am having 
3—20 carbon atoms, such as phenylaZo, p-chlorophenylaZo, 
5-ethylthio-1,3,4-thiadiaZole-2-ylaZo), imido (preferably, 
N-succimido, and N-phthalimido), phosphino (preferably, 
substituted or unsubstituted phosphino having 2—18 carbon 
atoms, such as dimethylphosphino, diphenylphosphino, and 
methylphenoxyphosphino), phosphinyl (preferably, substi 
tuted or unsubstituted phosphinyl having 2—18 carbon 
atoms, such as phosphinyl, dioctyloxyphosphinyl, and 
diethoxyphosphinyl), phosphinyloxy (preferably, substi 
tuted or unsubstituted phosphinyloxy having 2—18 carbon 
atoms, such as diphenoxyphospinyloxy, 
dioctyloxyphosphinyloxy), phosphinylamino (preferably, 
substituted or unsubstituted phosphinylamino having 2—18 
carbon atoms, such as dimethoxyphosphyinylamino, and 
dimethylaminophosphinylamino), silyl groups(preferably, 
substituted or unsubstituted silyl having 3—12 carbon atoms, 
such as trimethylsilyl, t-butyldimethylsilyl, and 
phenyldimethylsilyl). 

Groups having one or more hydrogen atoms, among the 
above-mentioned functional groups, may be removed the 
hydrogen atom(s) and further substituted With the above 
mentioned group(s). Examples of such a functional group 
include alkylcarbonylaminosulfonyl, 
arylcarbonylaminosulfonyl, alkylsulfonylaminocarbonyl, 
and arylsulfonylaminocarbonyl groups. Speci?c examples 
thereof include methylsulfonylaminocarbonyl, 
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24 
p-methylphenylsulfonylaminocarbonyl, 
acetylaminosulfonyl, and benZoylaminosulfonyl. 
Among the above-mentioned R1, halogen atoms, alkyl, 

aryl and heterocyclic groups are-preferred. Aryl and hetero 
cyclic groups are more preferred. Examples of the substitu 
ent thereon are the same as described above. 
A represents a group of atoms necessary for formation of 

the azo dye by the compound of the formula (2-1), and A is 
preferably a group to give a coupler Which has been used in 
a silver halide photographic light-sensitive material. The 
bonding of the coupler to the am moiety is the same position 
Where the coupler is coupling-reacted With a 
p-phenylenediamine-series developing agent in a silver 
halide photographic light-sensitive material. 
The folloWing describe speci?c examples of the coupler 

in detail: on pages 291—343 and pages 354—361 in “The 
Theory of the Photographic Process” (4th edition, edited by 
T. H. James, Macmillian, 1977), JP-A-58-12353, JP-A-58 
149046, JP-A-58-149047, JP-A-59-11114, JP-A-59-124399, 
JP-A-59-174835, JP-A-59-231539, JP-A-59-231540, JP-A 
60-2951, JP-A-60-14242, JP-A-60-23474, JP-A-60-66249, 
on pages 80—83 in Research Disclosure No. 37038 
(February, 1995), and on pages 614—617 in Research Dis 
closure No. 40145 (September, 1997). 
A is particularly preferably a group represented by the 

folloWing formula (2-2). 
formula (2-2) 

OH 

In the formula (2-2), R2, R3, R4 and R5 each represent a 
hydrogen atom or a substituent. Examples of the substituent 
are the same as described about R1. Preferred examples of 
the substituent include halogen atoms, alkyl, cyano, alkoxy, 
acylamino, aminocarbonylamino, alkoxycarbonylamino, 
alkyl- and aryl-sulfonylamino, sulfamoyl, sulfo, alkyl- and 
aryl-sul?nyl, alkyl- and aryl-sulfonyl, acyl, alkoxycarbonyl, 
and carbamoyl groups. R2 and R3 and/or R4 and R5 may 
bond together to form a ring. The number of-the atoms in the 
ring is preferably 5 to 7. * represents a position Which is 
bonded to the am moiety in the formula (2-1). 
A is preferably a group represented by the folloWing 

formula (2-3): 
formula (2-3) 

EWG 

In the formula (2-3), CO. represents a carbon atom, EWG 
represents a cyano, carbamoyl or alkoxycarbonyl group, and 
most preferably a cyano group. M represents a group of 
atoms necessary to form together With the CO. a 5- or 
6-memebered aromatic heteroring. Examples of the aro 
matic heteroring include pyrrole, imidaZole, pyraZole, 1,2, 
3-triaZole, 1,2,4-triaZole, tetraZole, 1,3,4-thiadiaZole, 1,2,4 
thiadiaZole, 1,3,4-oxadiaZole, 1,2,4-oxadiaZole, thiaZole, 
oxaZole, isothiaZole, isooxaZole, thiophene, benZoxaZole, 
benZimidaZole, benZothiaZole, benZoisothiaZole, pyraZine, 
pyrimidine, pyridaZine, 1,2,4-triaZine, 1,3,5-triaZine, 
quinaZoline, quinaZolone, quinoxaline, synoline, pteridine, 
and thiaZinone rings. To these rings, an aromatic ring such 
as a benZene ring or a naphthalene ring, and an aromatic 
heteroring as mentioned above may be condensed. 
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Among the exempli?ed aromatic heterorings, 1,3,4 
thiadiaZole, 1,2,4-thiadiaZole, thiaZole, benZothiaZole, ben 
ZoisothiaZole and pyrimidine rings are more preferred. 

* represents a position Which is bonded to the am moiety 
in the formula (2-1). 
A is preferably a group represented by the folloWing 

formula (2-4): 
formula (2-4) 

R6 

/ \ 

RC6) 
Wherein R6 represents a hydrogen atom or a substituent, 

and examples of the substituent are the same as described 
about R1. Preferred examples of the substituent include 
alkyl, alkoxy, phenoxy, acylamino, alkoxycarbonyl and car 
bamoyl groups. C6 represents a group of atoms necessary to 
form together With the N—C—NH a 5- or 6-memebered 
aromatic heteroring. Preferred examples of the aromatic 
heteroring include imidaZole, triaZole, and benZimidaZole 
rings. * represents a position Which is bonded to the am 
moiety in the formula (2-1). 

In the case that the dye of the present invention is used in 
a diffusion transfer image forming method, the dye is used 
as the folloWing image-forming compound (also referred to 
as dye-providing compound). 

(Dye) q-X1—Y formula (2-5) 

In the formula (2-5), Dye represents a dye represented by 
the formula (2-1) (e.g. yelloW aZo dye) or a dye precursor 
(e.g. yelloW aZo dye precursor), X1 represents a single bond 
or a connecting group Which is cleaved in correspondence to 
or in inverse correspondence to development, Y represents a 
group Which has a nature of generating a difference in 
diffusibility of the dye component in correspondence to or in 
inverse correspondence to reaction of a light-sensitive silver 
salt having a latent image imageWise, Dye is bonded to X1 
at a position or positions of at least one of R1 and A in the 
above-mentioned formula (2-1), q is 1 or 2, and When q is 
2, Dye’s may be the same or different. 

The folloWing Will describe the compound of the formula 
(2-5) in detail. 

q is 1 or 2, and When q is 2, Dye’s may be the same or 
different. Preferably, q is 1. Dye and X1 are bonded to each 
other at a position or positions of at least one of R1 and Ain 
the above-mentioned formula (2-1). 

Typical examples of the connecting group represented by 
X1 include groups represented by —N(R7)— (in Which R7 
is a hydrogen atom or an alkyl or substituted alkyl group), 
—SO2—, —CO—, alkylene, substituted alkylene, 
phenylene, substituted phenylene, naphthylene, substituted 
naphthylene, —O—, —SO—, and groups obtained by com 
bining tWo or more of these divalent groups. Preferred are 

groups represented by —NR7—SO2—, —NR7—CO—, and 
—R8—(L)k—(R9)]-—. R8 and R9 each represent an alkylene, 
substituted alkylene, phenylene, substituted phenylene, 
naphthylene, or substituted naphthylene group. L represents 

Any combination of elements selected from —NR7— 
SO2—, —NR7—CO—, and —R8—(L)k—(R9)]-— is also 
preferred. 
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The folloWing Will describe Y. Y represents a group Which 

has a nature that the Y—X1 bond is cleaved in correspon 
dence to or in inverse correspondence to a light-sensitive 
silver halide having a latent image. Such a group is knoWn 
in the ?eld of photographic chemistry using diffusion trans 
fer of a dye, and is described in, for example, U.S. Pat. No. 
5,021,334 (corresponding to JP-A-2-184852). 
The folloWing Will describe Y in detail. (Respective 

formulae Which Will be shoWn beloW are described in the 
state that X1 is included.) 
The bonding form of the Dye moiety and the Y moiety is 

particularly preferably a Dye-SO2NH—Y form. 
(1) First, Y may be a negative-acting releaser Which releases 

a photographically useful group in correspondence to 
development. 
As Y classi?ed into the negative-acting releaser, a group 

of releasers Which release a photographically useful group 
from an oxidiZed product is knoWn. A preferred example of 
Y of this type is represented by the folloWing formula (Y-1): 

0. 

In the above-mentioned formula, [3 represents a group of 
non-metal atoms necessary for forming a benZene ring, and 
a saturated or unsaturated carbon ring or heteroring may be 
condensed to this benZene ring. 0t represents —OZ2 or 
—NHZ3 Wherein Z2 represents a hydrogen atom or a group 
Which can generate a hydroxyl group by hydrolysis, and Z3 
represents a hydrogen atom, an alkyl or aryl group, or a 
group Which can generate an amino group by hydrolysis. Z1 
represents an alkyl, aryl, aralkyl, alkoxy, alkylthio, aryloxy, 
arylthio, acyl, sulfonyl, acylamino, sulfonylamino, 
carbamoyl, sulfamoyl, ureido, urethane, heterocyclic or 
cyano group, each of Which may have a substituent if 
possible, or a halogen atom, and a is a positive integer. When 
the number of Zls is tWo or more, all of Zls may be the same 
or different. In the formula (Y-1), —X1 is a group repre 
sented by —NHSO2Z4Wherein Z4 is a divalent group. 
A more preferred group of the formula (Y-1) is the 

folloWing formula (Y-2) or (Y-3). 
formula (Y-2) 

022 

X1 

Z5 
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formula (Y-3) 

022 

X1 

Z60 

Z5 

In the above-mentioned formulae, Z2and X1 have the 
same meanings as described about the formula (Y-1), and Z5 
and Z6 each represent an alkyl, aryl or aralkyl group. These 
may have a substituent. Z5 is more preferably a secondary or 
tertiary alkyl group. The total number of carbon atoms in Z5 
and Z6 is preferably from 20—50. 
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Speci?c examples thereof are described in US. Pat. Nos. 
4,055,428 and 4,336,322, JP-A-51-113624, JP-A-56-16131, 
JP-A-56-71061, JP-A-56-71060, JP-A-56-710722, JP-A 
56-73057, JP-A-57-650, JP-A-57-4043, JP-A-59-60439, 
JP-B-56-17656 and JP-B-60-25780. 

Another example of Y is represented by the following 
formula (Y-4): 

U. 

/ 

X1 

Wherein 0t, X1, Z1 and a have the same meanings as 
described about for the formula (Y-1), [3‘ represents a group 
of non-metal atoms necessary for forming a benZene ring, 
and a saturated or unsaturated carbon ring or heteroring may 
be condensed to this benZene ring. 
Among the groups represented by the formula (Y-4), a 

group Wherein 0t is —OZ2 and [3‘ forms into a naphthalene 
skeleton is preferred. Speci?c examples thereof are 
described in US. Pat. Nos. 3,928,312 and 4,135,929. 

Examples of the releaser Which releases a photographi 
cally useful group by a reaction similar to the formula (Y-1) 
or (Y-4) include groups described in J P-A-51-104343, J P-A 
53-46730, JP-A-54-130122, JP-A-57-85055, JP-A-53-3819, 
JP-A-54-48534, JP-A-49-64436, JP-A-57-20735, JP-B-48 
32129, JP-B-48-39165, and US. Pat. No. 3,443,934. 

Examples of a compound Which releases a photographi 
cally useful group from an oxidiZed product in accordance 
With another reaction mechanism include hydroquinone 
derivatives represented by the folloWing formula (Y-5) or 
(Y-6): 

formula (Y-5) 
oZ2 

Z8 

[5, 

X1 

027 
formula (Y- 6) 

oz2 

027 

[5, 

ZS 

X1 

Wherein [3‘ and Z2 have the same meanings as described 
about for the formula (Y-4) and the formula (Y-1), 
respectively, Z7 has the same meaning as Z2, and Z8 repre 
sents the same substituent as described about for Z1 or a 
hydrogen atom. Z2 and Z7 may be the same or different. 
Speci?c examples of this type releaser are described in US. 
Pat. No. 3,725,062. 
A releaser having a nucleophilic group in its molecule of 

the above-mentioned type of hydroquinone derivative 
releaser may also be used. Speci?c examples thereof are 
described in JP-A-4-97347. 

Examples of another Y include p-hydroxydiphenylamine 
derivatives described in US. Pat. No. 3,443,939, and hydra 
Zine derivatives described in US. Pat. Nos. 3,844,785 and 
4,684,604, and on page 22 of R. D. Vol. 128. 
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The negative-acting releaser may be represented by the 

folloWing formula (Y-7): 

Coup-X1 

Wherein Coup is a group Which is coupled With an 
oxidiZed product of any one of p-phenylenediamines or 
p-aminophenols, that is, a group to give a compound Which 
is knoWn as a photographic coupler. Speci?c examples 
thereof are described in GB. Patent No. 1,330,524. 
(2) Secondly, Y may be a positive-acting releaser Which 

releases a photographically useful group in reverse cor 
respondence to development. 
The positive-acting releaser may be a releaser Which 

exhibits a function When the releaser is reduced at the time 
of development processing. Preferred examples of Y of this 
type releaser include those represented by the folloWing 
formula (Y-8): 

20 

Wherein EAG represents a group Which accepts an elec 
tron from a reducing substance, N represents a nitrogen 
atom, and W represents an oxygen atom, a sulfur atom or 
—NZ11—. After EAG receives an electron, the N—W bond 
is cleaved. Z11 represents an alkyl or aryl group, and Z9 and 
Z10 each represent a single bonding hand, or a substituent 
other than a hydrogen atom. Solid lines each represent a 
bond, and at least one of dot lines is a bond. 
Among the groups represented by the formula (Y-8), 

preferred is a group represented by the folloWing formula 
(Y-9): 

KW?“ 

‘LTJB 
EAG 

25 

35 

40 

Wherein O represents an oxygen atom (that is, W in the 
formula (Y-8) is an oxygen atom), and Z12 represents a 
group of-atoms having a nature of forming a heteroring 
containing a N—O bond and causing cleavage of the Z12— 
X1 bond after the cleavage of the N—O bond. Z12 may have 
a substituent, and a saturated or unsaturated ring may be 
condensed to Z12. Z13 represents —CO— or —S2. 
Among the groups represented by the formula (Y-9), more 

preferred is a group represented by the folloWing formula 
(Y-10): 

Z14 CH2—X1 

55 O\ 
N O 

/ I 
<Z16>b— —NOZ 60 | K/V 

Z15 

Wherein Z14 represents an alkyl, aryl or aralkyl group, Z15 
65 represents a carbamoyl or sulfamoyl group, Z16 represents 

an alkyl, aryl, aralkyl, alkoxy, alkylthio, arylthio, arylthio, 
cyano or nitro group, or a halogen atom, b is an integer of 
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0 to 3, and the substituting position for the nitro group in the 
formula is ortho or para to the nitrogen atom. Z15 is most 
preferably a carbamoyl or sulfamoyl group substituted With 
an alkyl group having 12—30 carbon atoms. 

Speci?c examples of this type Y are described in JP-A 
62-215270 and US. Pat. No. 4,783,396. 

Different examples of the positive-acting releaser exhib 
iting a function by reduction include BEND compounds 
described in US. Pat. Nos. 4,139,379 and 4,139,389, Car 
quin compounds described in GB. Patent No. 11,445, and 
releasers described in JP-A-54-126535 and JP-A-57-84453. 
When such a releaser to be reduced, the typical example 

of Which is represented by the formula (Y-8), is used, a 
reducing agent is used together With the releaser. LDA 
compounds Which also have, in their molecule, a reducing 
group may be used. Examples thereof are described in US. 
Pat. No. 4,551,423. 
As the positive-acting releaser, there is knoWn a releaser 

Which is incorporated, as a reductant, into a light-sensitive 
material and is inactivated by oxidiZation at the time of 
development processing. Examples of this type releaser 
include Fields compounds described in JP-A-51-63618 and 
US. Pat. No. 3,980,479, and HinshaW compounds described 
in JP-A-49-111628, JP-A-52-4819, and US. Pat. No. 4,199, 
354. 

Examples of this type Y may be represented by the 
folloWing formula (Y-11): 

Wherein Z17 and Z19 each represent a hydrogen atom or a 
substituted or unsubstituted acyl, alkoxycarbonyl, or ary 
loxycarbonyl group, Z18 represents an alkyl, aryl, aralkyl, 
acyl, alkoxycarbonyl, aryloxycarbonyl, carbamoyl, sulfonyl, 
or sulfamoyl group, and Z20 and Z21, each represent a 
hydrogen atom, or a substituted or unsubstituted alkyl, aryl, 
or aralkyl group. Speci?c examples thereof are described in 
JP-A-62-245270 and JP-A-63-46450. 

Apositive-acting releaser having another mechanism is a 
thiaZoliZine type releaser. Speci?c examples thereof are 
described in US. Pat. No. 4,468,451 and JP-A-7-159962. 

The folloWing Will shoW speci?c examples of the dye of 
the formula (2-1) used in the present invention, but the 
present invention is not limited to these examples. 

First speci?c examples of A in the formula (2-1) are 
shoWn. 

((3-1) 

((3-2) 
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